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I. Introduction
Nanoparticles are of great interest for many technical applications and fundamental research due to the dependent physical properties [1] [2] [3] [4] . Nanostructure materials have received broad attention due to their distinguished performance in electronics, optics and photonics. Zinc oxide is a unique material that exhibits semiconducting and peizoelectronic dual properties. From the 1960s, synthesis of ZnO thin films has been an active field because of their applications as sensors, transducer and catalyst [5] . ZnO is an interesting chemically and thermally stable-type semiconductor with wide direct band gap 0f 3.37 eV at room temperature and high sensitivity to toxic and combustible gases [6] .Compared with other semiconductor materials ZnO has higher excitation binding energy (60 meV) and has been studied as an optoelectronic, transparent conducting, and piezoelectric material. Thus, the synthesis of ZnO nanoparticles by direct precipitation method is simple, fast and eco-friendly in nature [7] . Recently, Mn-doped ZnO nanoparticles was used in the optical device in diluted magnetic semiconductor materials [8] .The Cu-doped ZnO has sensor RT sensitivity, faster response time, and good selectivity. Miniaturized Cu-doped ZnO rod based sensor can server as a good candidate for effective H2 detector with low power consumption. [9] . Different size of ZnO nanoparticles were formed because of different environment of laser pulse generated and the blue shift in the absorption edge indicated the quantum confinement property of nanoparitcles. [10] Motivated by the above work in the present investigation pure and Cd doped ZnO have been prepared by Co-precipitation method and characterized by powder X-ray diffraction method and FT-IR spectrum. The morphology of the nanoparticles were studied by scanning electron microscopy ( SEM ) method. The optical properties were also determined from UV-Visible spectroscopy and photoluminescence spectra. The antibacterial activity of pure ZnO and Cd-doped ZnO nanoparticles were also studied.
II. Experimental

Synthesis of pure ZnO and Cd doped ZnO Nanoparticles
ZnO nanoparticles were prepared by economically less Co-precipitation method [11, 12] . A 0.2 M of zinc acetate (Zn C4H6O4) was dissolved in 20 ml of absolute ethanol and stirred at room temperature for 30 min. Then 36 mg of NaOH was dissolved in 20 ml of ethanol. The NaOH solution was added to the zinc acetate solution in drop wise in constant stirring. The pH value of the solution was measured to be 12. The solution was continuously stirred for 2 hours at room temperature. The solution became turbid form which indicated the ZnO nano particles were formed. The solution was filtered and precipitates were collected and washed with distilled water and absolute ethanol and acetone for several times. The final product was annealed at 200°C for 1 hour. The resultant ZnO nanoparticles were collected and sealed in plastic container. Cd doped ZnO Nanoparticles were prepared by the above said procedure with the addition of 0.002 M cadmium sulphate in 20 ml ethanol.
III. Results and Discussion
Structural characterization a) XRD Pattern
The phase composition and the crystalline size of the prepared ZnO sample were evaluated by X-ray diffraction analysis. Fig.3 .1 presents the XRD pattern of pure ZnO nanoparticles annealing at temperature of 200°C. The sharp and high intensity diffraction peak are corresponding to the (1 0 1) plane. The various crystal planes are namely, (1 0 0), (0 0 2), (1 0 1), (1 0 2), (1 1 0), (1 0 3) ,(1 1 2) . The narrow line widths indicate high crystalline nature of the synthesized material. The scan range of 20-80 degrees contained a strongest line for hexagonal phase [13] as shown in Fig.3.1 . The X-ray diffraction very well agreed with hexagonal phase of ZnO in JCPDS 36-1451. The lattice parameters a and c were calculated using Eq. (1),
The average crystalline size of all the samples was calculated using Debye-Scherrer formula Where λ is the wavelength of X-ray radiation, β is the full width at half maximum (FWHM) of the peaks and θ is the angle of diffraction. The calculated crystallite size was found to be 21 nm for ZnO nanoparticles. The lattice parameter are a=b= 3.2417 Å and c=5.1850 Å. The same procedure was adopted to calculate the particle size of Cd-doped ZnO and it is found to be 18nm .The crystal planes of Cd-doped ZnO are as follow (1 0 1 
FT-IR analysis
Infrared spectroscopy was used to detect the functional group absorbed on the surface of synthesized nanoparticles during precipitation process. Fig 3. 2 represents the FT-IR spectra of ZnO nanopowder recorded in the range 3200-3500 cm-1 using JASCO-FTIR 460 plus spectrometer. The peak centred at 3318 cm-1 corresponding to the stretching vibration of intermolecular hydrogen bond ( O-H) existing between the absorbed water molecules and indicates the higher amount of hydroxyl group. The results were well matched with the observation done by samirabagheri et al [14] . The two weak bonds at 2996 and 2927 cm-1 corresponding to the C-H stretching modes. The bend near at 2108 cm-1 bending vibration of the intercalated O=C=O species produced by the structure group. The weak bend at 645-831 cm-1 appearing in IR spectrum of annealed ( 200°C) compound indicates the presence of stretching and bending vibration of the intercalated C-O species. The characteristic peak around 462 cm-1 becomes stronger, indicating the formation of stretching mode of ZnO. This indicates the presence of ZnO nanoparticles in annealed compound. The vibrational frequency 564 cm-1 is absents in pure ZnO. It also confirm the presence of Cd-doped in ZnO angle lattice as shown in the fig 3. 3. the vibrational frequency of ZnO (464 cm-1) is shifted to the lower frequency side (430 cm-1) in Cd-ZnO indicates the presence of the Cd in the Zno nano lattice.
